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Abstract 

Purpose: To show the presence of an active neovascular membrane in age-related macular 

degeneration even if optical coherence tomography (OCT) does not detect intra- or sub-

retinal edema. Methods: This is a retrospective case report. During the follow-up after the 

intravitreal injection, 3 patients showed no intraretinal or subretinal edema by OCT; however, 

there was a progressive reduction in their visual acuity; thus, a fluorangiography (FA) exami-

nation was performed. Results: In these 3 cases, FA showed an active neovascular network. 

Conclusion: OCT could show a real reduction in the edema, but it is not always able to de-

tect neovessel presence. Intravitreal injection could improve the vessel permeability without 

care and delete the neovascular network. © 2016 The Author(s) 

 Published by S. Karger AG, Basel 
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Introduction 

Age-related macular degeneration (ARMD) is a late-onset, multifactorial neurodegener-
ative disease [1]. Focal detachment of the retinal pigment epithelium (RPE), new blood ves-
sel growth between Bruch’s membrane and the retina, and outer retinal atrophy are the 
lesions that can cause loss of central vision in advanced ARMD, which can either involve 
choroidal neovascularization or be non-neovascular. Patients with geographic atrophy 
ARMD may display a broad spectrum of clinical characteristics based upon drusen size and 
ARMD pigmentary abnormalities, such as hypopigmentation and hyperpigmentation [2]. 

Vascular endothelial growth factor (VEGF) is an important growth factor for angiogene-
sis and has been shown to be necessary in normal vascular development. VEGF is highly 
selective for vascular endothelial cells and induces angiogenesis by serving as a potent endo-
thelial cell mitogen [3]. It has been shown to be secreted by hypoxic RPE cells and induces 
endothelial cell proliferation and retinal vascular permeability. VEGF has been identified as a 
major mediator of retinal ischemia-associated neovascularization. VEGF overexpression 
induces endothelial cell proliferation and increases vascular permeability, properties that 
can be detected clinically as the presence of subretinal fluid or enlarging choroidal neovascu-
larization. Anti-VEGF therapy might reduce subretinal fluid, a theoretical possibility with 
VEGF inhibition, resulting in short-term vision improvement [4]. 

In this case report, we showed the presence of an active neovascular membrane in 
ARMD even if optical coherence tomography (OCT) does not detect intra- or subretinal ede-
ma. 

Case Reports 

All the patients were diagnosed as having wet ARMD by L.B., and they were injected 
with anti-VEGF by M.I. In the 3 cases, ranibizumab was always used. Each patient had at least 
one intravitreal injection per month for at least 3 months [5] followed by an OCT evaluation 
1 month after the last injection.  

Patients were imaged using the Heidelberg Spectralis [Heidelberg retina angiography + 
OCT (Heidelberg Engineering, Heidelberg, Germany)] in the spectral-domain OCT mode, 
with a scan field of 30° horizontally and 15° vertically and 19–25 OCT horizontal sections 
(one section at least every 240 μm; Heidelberg Engineering, Spectralis hardware operating 
instructions; technical specifications, 2007, pp. 22–25). 

In these patients, although no macular intraretinal fluid was present, there was a pro-
gressive reduction in their visual acuity; thus, fluorangiography (FA) was performed, and an 
active neovascular network was found in these 3 patients (fig. 1–3). 

Discussion 

There have been several well-publicized prospective, randomized studies that have 
demonstrated the efficacy of intravitreal injection of anti-VEGF drugs (ranibizumab, pegap-
tanib, and aflibercept; VEGF Trap-Eye) for patients with ARMD [6].  

In our cases, we found no intraretinal edema by OCT with a progressive visual acuity 
loss. For this reason, FA was performed and a neovascular network was found even if the 
edema was resolved. We think that a predominant fibrotic neovascular network caused an 
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alteration of the outer retinal layers with a worsening of the visual acuity also if intraretinal 
fluid was not present. 

In most of the patients, anti-VEGF intravitreal injection showed an improvement of the 
patients’ symptoms; however, intravitreal injections are not always able to resolve the new 
vessel angiogenic proliferation, but are able just to improve their impermeability. In this 
way, we can have a reduction in the retinal thickness due to the lack of intraretinal fluid, but 
with the visual acuity still worsening. Spectral-domain OCT was not able to detect the pres-
ence of an active neovascular network if the edema was not present [6]. 

In the literature, there are some studies that showed lack of activity. An anti-VEGF non-
responder is described as a patient who has loss or no change in either visual acuity and/or 
reading ability despite continuing monthly anti-VEGF therapy with persistent macular blood, 
intraretinal or subretinal fluid on OCT scans and leakage in FA. In a study on anti-VEGF un-
responsiveness, Lux et al. [7] reported that the 45% of the patients were nonresponders to 
bevacizumab. In their study, it was also reported that the possibility of unresponsiveness to 
bevacizumab might be dependent on the initial lesion size, but was independent of the 
amount of intraretinal and subretinal fluid. 

In two recent studies by Ladewig et al. [8] and Rich et al. [9], the proportion of nonre-
sponders to bevacizumab was approximately 50%. In this study, the proportion of nonre-
sponders to all of anti-VEGF drugs was 32%. Proportions of responsiveness to pegaptanib, 
bevacizumab and ranibizumab were 32, 17 and 51%, respectively. This was consistent with 
recent studies [10].  

In the study by Turgut et al. [11], baseline OCT scans of nonresponder patients revealed 
some pathologies including foveal scarring, serous pigment epithelium detachment (PED), 
fibrovascular PED, hemorrhagic PED and vitreomacular traction syndrome. Thus, these may 
play a role in the unresponsiveness to anti-VEGF agents. Unresponsiveness may result from 
a number of factors including the development of subfoveal fibrosis or atrophy of the RPE 
and photoreceptors. In recent studies, it has been emphasized that the efficiency of anti-
VEGF agents might be reduced because of a large initial choroidal neovascular membrane 
having a greater fibrosis or lesser viable RPE or underlying genetic differences or an anti-
VEGF resistance [12].  

In all these trials, patients were followed by using OCT and visual acuity based on the 
hypothesis that these drugs could block the angiogenesis and reduce the intraretinal edema. 
The importance of VEGF as a therapeutic target derives from its roles in two of the most 
basic processes within a typical lesion of advanced ARMD: neovascularization and vascular 
leakage.  

OCT could show a real improvement of the edema, but it is not able to detect neovessel 
activity. The lack of FA in the trials could have hidden the loss of activity of these drugs on 
the angiogenesis, measuring only the effect on the permeability. In our cases, we found a 
very good improvement of retinal edema in patients, but when FA was performed, an active 
neovascular network was found (fig. 1–3).  

The anti-VEGF capacity to improve vision in many patients has been shown in many 
studies, but unfortunately most of them are based on OCT scans and visual acuity and it is 
not possible to know whether the treatment was pointed out due to the neovessel growth or 
on the capacity to temporarily improve the neovessel permeability. 

In the future, angio-OCT, which is not an invasive technique [13–15], could help clini-
cians to understand the macular neovascular network follow-up [16] and to detect the real 
activity of anti-VEGF in each patient and to decide upon the duration of the treatment. When 
an angio-OCT scan shows a neovessel network with a stable visual acuity and no intraretinal 
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edema, the question will be whether to wait for a vision reduction and/or an intraretinal 
edema, or to start the retreatment anyway. 

In conclusion, OCT could show a real reduction in the edema, but it is not always able to 
detect neovessel presence. Intravitreal injection could improve the vessel permeability 
without care and delete the neovascular network. 
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Fig. 1. OCT and FA: by using FA (a). An active membrane was present after 3 intravitreal injections, while 

no intraretinal edema was found in the OCT scans (b). Visual acuity was 6/10 before intravitreal injection 

and 5/10 after treatment. 

 

 

 

Fig. 2. a, b OCT and FA before intravitreal injections. c, d FA and OCT after 3 intravitreal injections. No in-

traretinal edema was found by OCT, but by FA an active membrane was still visible after 3 intravitreal 

injections. Visual acuity was 2/10 before intravitreal injections and 2/10 after treatment. 
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Fig. 3. OCT and indocyanine angiography (ICG): by using ICG (a), an active membrane was present and no 

intraretinal edema was found in the OCT scans (b). Visual acuity was 8/10 before intravitreal injections 

and 7/10 after treatment. 
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